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STATISTICAL METH ODS OF THE STUDY OF TH F M ECHA NI SM S OF I ’ H E  RELI A BILITY

OF THE BRAIN OF MAN .

L. P. Pavlova , A. F. Romanenko , G. A. Ser g~ yev

Under the reli~ibili ty of man we will understand his ability to the

execu t ion of the placed assiqnm~ nt during the specific time with th’~

effectiveness , not less assigned.

The specific characteristics of r€~lia~~i.lity must be det ermined

on the bas is of strict differentiation of the specific forms of

mental or ph ysical activi ty, since this condi tion will I~ term ine th~

selection of adequate mathema tica l appa ra tus. If the problem of

reliability and effectiveness of the p hysical forms Of the Wor k of

man is solved bY the methods of engineering psychology, then th e

specific character of mental wor k requires the knowledge of the

FTD_ID(RS)T_O25 L~_77
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dynamic parame ters of the brain , exam ine/considered in the for m

dynamic nonstationary system .

Duri ng the constr uction of the adequate informationa l model of

brain as the basis is embedded the h ypoth esis aLou t the determined or

probabilistic character/na ture of its reactions to input signals. The

proba bilistic moiel of brain widel y used in the theory of

perceptrons, but the degr ee of the constructi veness of th~~se models

çrove s to be the  i n s u f f i c i e n t  fo r  t h e  s o l u t i o n  cf t h e  prob lem of

o p e r a t i o n a l  mon i t o r i n g  re l i a b i l i t y  of the b r a i n  of m a n .

This leads t~ t he  need for  i t s  improvemen t by  t h e  a t t ra c t i o n  of

the hypotheses, w h i c h  s i m u l t a n e o u s l y  cons ide r  t h e  d et e rj in e d  f i n d

probabilis tic character/nature of the inforwaticnal aoi-~l of Drain.

As adequa te math~ matical appara tus in thi s case can be utilized the

theor y of mul tidimensiona l unstead y random tunctions. in the present

work we will pause at some results of the experimental study of the

d e t e r m i n e d — p r o b a b i l i s t ic model of b r a i n .

Proper t ies  of the  i n f o r m a t i o n a l mode l of b r a i n .  Th~ m ode l  of

brain in the form of multidimensional unsteady dy namic syste. must

consider its separa te discrete states, reflected by redistribution in

the time/temporary and space coordinates of the local centers of the

electric activity of brain. judgment abr the de~jre’ of the ~‘1ectric

FTD D ( R )T 025 14~~;’7
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activity of the determined section of brain can be obtained on the

basis of electroencephalogram. In this case the degree of the spatial

resolution of the relief of the genera ted by brain electric field

with the aid of FE G turns out to be insufficient for the study of the

react ions of separa te neurons in view of the presence of the effect

of in tegration subsequently it is assumed that the

electroencephalogram reflects only the time/temporary pr3perties of

c e r t a i n  s u f f i c i e n t  e x t e n s i v e  gr o up  o f  neurons — n e u r o n  ensemble s .  By

experimen tal studies -~Stablished /installe d ,that to one level or the

other of the work of brain in operator work are characteristic th~

d e t e r m i n e d  c o m b i n a t i o n s  in t he  c h a r a c t e r/ n at u r e  of t h e  red i s t r i b u t i o n

of the electric activity of t h e  l o c al — d i s t r i b u t e d  c e n t e r s  of

fron t/leading ani posterior brain, and also the left and right of the

hemispheres of the cerebra l cortex of man (Pavlov , Serg~ y, 196L4a, b)

As t h e  i n d i c a t o r ,  w h i c h  considers t h e  measu re  of the  a s y m m e t r y

I e t w e e n  t h e  s ymm e t r i c a l cen t e r s  of the  l e f t  a n d  r i g h t  h em i s p h e r e s  can

be utilized the informational parameter which presents the ratio of

t h e  product  of t he  sum of i n t e r v a l s  of c o r r e l a t i o n  by t h e  d i spers ion

of biopotentials of all removal/iiversion s of one hemisphere to the

appropriat e value of the product of the sum of intervals of

correlation by the dispersion of the symm etrical removal/diversions

of another hemisphere (Sergeys, etc., 1964). J
Page 155.
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This indicator is sufficiently stable on the modera te phases of the

menta l fatigue of man.

The num erous facts, accumulated by contemporary physiology,

confirm academician A. A. Ukhtorsk iy ’s position (1953) about the fact

that the basic operating unit of train are the forming mobile/motile

neuron ensembles or the constellations (constellat ion) of the nerve

cen te r s, which  s tor e/add up according to the  p r inc ip le  of d o m i n a n t .

The principl e of dominan t provides the unity of operation and

the unidirectionalism of the operation of organism , a n d specia l

importance it acquires in urlocking the mechanisms of the reliability

of the brain of man.

The fo r m a t i o n  of t he  conste l la t ion of the  nerve  cen te r s

occu r/ f l o w/ l a s t s  over know n laws — m a s t e r i n g  w o r k i n g  r h y t h m  or

s y n c h r o n i z a t i o n  in the a c t i v i t y  ot separate neurons because of

increase, eit her a decrease in the level of the current artivity .

characterized in ph ysiology by the parameter of lability or

funct ional mobility. The phenomenon of mastering rhythm is the basis

ot the motor and m en ta l .  skills of man (Vinogradov , 1958) it finds its

expression in the frequency shifts of the bio?otentials of brain;
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therefore becomes important the autopsy of the informational

structure of the process of excitation as a whole brain .

A whole series of facts confirms the representat ion of the

stochastic principle of the organizaticn of neuron ensembles

(Rosen thal , 196 1, Ashby , 1962; Kaufman a oth., 1963, etc.) . The

spontaneous  e l e c t r i c  a c t i v i t y  of brain is charact erized by the

variable in time parameters , which reflects the process of the

selective reaction of the sections of brain by stimulations (Kogan,

Chorayan) and also the phenomenon of functional subst itutions in

costellations of the nerve centers (Pavlov , 1963). The last/latter

phenomenon by us directly is joined with the mechanisms of the

reliability of b r a i n  ( P a v l o v , Se r g e y ,  1964a) o n the  b a s i s  of t h e

pr inc ip le  of a c t i v e  res t , acco r d i n g  to Sechenov  (Pavlov , Se r g e y ,

1964b)

It is show n , t h a t  t h e  a u topsy  of the m e c h a n i s m s  of t he  work of

brain is possible by the current statistical interpretation EEG under

the condition of the time/temporar y resolution of analyzed processes

within the limits of the phase of the excited state of neuron

ensembles . In this case mathematical mode l EEG is examined in the

form of the sample of loca l—unsteady random process.

The mean tim e of the phase of the active mcde  of neuron ensemble
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is 0.2 s. The requirement for the effectiveness of the statist ical

analysis of the biopotentials of brain in principle is attained onl y

with the aid of the su bstances for electronic s reckoning engineering.

Experimental studies revealed the presence in the brain of the

mecha nisms of integration , time/temporary selection, extrapolation

and mechanism of memorY, realized by means of the

preservation /retention/maintaining of trace stimulations on the

determined group of neuron ensembles.

By a series of the researchers (Rosenthal , 1961) is pre sented

hy pothesis about the fact t hat the role of the mechanism of time

selection is reduced to the flow contrcl oafferent

momentum /impulse/pulses. By N. Weiner (1961) and by N. Brez’ye $

(1962) is expressed hypothesis about existence in the structural

formations of the brain of stable self—excited cscillators.

FOOTNOTE ~~. In recent works, the Russian transcription ‘Brez he”. —

Fditor ’s Note. ENDFOOTNOTE .

The preservation /retention/maintaining of the traces of irritation of

the determined group of neuron ensembles is joined with the

_ _  . .
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time/temporary coding of the information , which enters from the

receptor links through the time intervals , synchronized with the

frequency of alpha—rhythm (8—12 Hz). It is experimentall y

established/installed that the freguency at the physiologica l rh ythm ,

bonded wit h the extrapolating functions , is 15 Hz (Sergeys , other ,

1964)

Page 156.

The extrapolating functions of brain provide the appearance of the

matched reactions of man to the determine d form/species ot external

irritants. Control. ot the extrapolating functicns occurs by the

generation of the time—sequentia l routine of the electrir signals,

which stimulate the completely det ermined groups of the neuron

ensembles, which realize coding of surgeries, characteristic to the

determined dynamic stereotype of operation. If dynamic stereot ype is

considered as program of the formation of the sequence of the matched

reactions to the determined form/species of irritant , then under the

reliability of brain will be understood the probability of the

activation of that group of the neuron ensembles whose excitation

leads to adequate reaction to this type of irritant.

By the experiments of I. P. Pavlov’s school it is shown , that

the forme d Stereotype does not need the reproduct ion of an ent ire

_________________________ _ _ _ _ _ _ _ _ _ _
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seque nce of signals , which correspond to the separate event/re port of

adaptable behav ior. The complex sequence of reactions can b~ r ealized

under the effect of stimulus of determinate structure , which performs

t he  role of a c t u a t i n g  s i g n a l  ( A s r a t y a n , 1963)

The ex t rap o l ~~t i ng  f u n c t i o ns  of b r a i n  p r o v i d e  t h e  h i j h  a c c u r a c y

of control of motor com ponents , since the y make it possible to

comp lete the missing information because of the utiliza tion of the

pr eceding e x p e r i m e n t , coded in t he  s t r u c t u r e  of t h e  st~~r ’~o t y p e  of

opera t ion.

one ot the important experimental results, obtained the methods

of t h e  t h e o r y  of u n s t e a d y  r a n d o m  fu n c t i c n s, is  the  e s t a b l i s h m e n t  of

t h a t  f a c t  t h a t  t~Le cod ing  of t h e  e x t r a p o l a t i n g  f u n c t i o n s  of b r a i n

conducts by changing the statistical pa ra meters of biop otentia ls in

frequenc y domain (Sergeys etc. • 1965)

The s tud y of th~ d y n a m i c  r eac t ions  of m o t o r  c o m p o n e nt s  d ur i n g

the execut ion of complex stereotype shows tha t the relative stability

ot the frequency parameters of biopotentials three times erceeds the

stability of the time/temporary components. All thes~ data indicate

that with the mechanism of the spontaneou s rhythmic activity of brain

are  bonded both t h e  c o n t r o l l i n g  a n d  e x t r a p o l a t i n g  t u n r t i on s .  ~~n t h e

exam i n a t i o n  of the  special  fe a t u r e/ p e cu l iar i t ie s  of v a r i o u s  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~-
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physiologica l rhythms is confirmed Simonov’s assumption (1963) about

the shielding function of the local electric activity — the

• alpha—rhyth m , which ensures the protection of the frequency—selective

higher analyzer ~~nters of brain of the excitation by the fluctua ’ing

signals of weak subliminal irritants. This rh ythm can also he

examined as the m o d u l a t i n g  f r e q u e n c y ,  which  ensur es, in t h e  f i r st

place, strengthening slow biopotentials by the method of modulation —

demodulation and , in the second place, the synchronization of the

flow of afferent momentum /impulse /pulses with a frequency of the

admission of discrete information of from receptor links.

Reliability of brain during the executio n of continuous

operation is provided by the redundancy of the corresponding analyzer

centers, by the pa ired hemispheres of brain (Pavlov, 1963) , a nd also

by the utilization of properties of the component structure EEG ,

which conditions the correlation between separate regions of the

spectrum EEG. It is experimentally shown, tha t the effective ness of

opera tor’s work significantl y depends on the “focus” of electric

activity in the left or ri ght hemisphere, i.e., on the specific

character of bilateral control of the fun ctions of brain , and also of

the relationship/ratios of the activity of front/leadinj and

posterior brain (Pavlov , 1963; sergeys etc., 1964).

Ex perimental investigations of the nonlinear characterist ics of 
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brain. At present among the experimental methods of the theory of

random funct ions in application to the tasks of the inv~ stiqation of

biopo tentials greatest propagation received methods cross— and

autocorrelation analysis.

Page 157.

Cross—correlation analysis makes it possible to establish/install the

degree of statistical communication/connection between the

three—dime nsional/space displaced Secticn s of the electric activity

ot brain and thereby to obtain given on the topology of the excitable

centers of the constellations, characteristic to the formed dynam ic

stereotype. The generalization of cross—corre lation analysis to the

multidimensiona l case composes the essence of the method of

correlative pleiads, which recently is spread in electroph ysiology.

Despite the tact ,that the data of cross—correlation anal ysis

reveal a series of the qualitative laws governing the processes of

the electric activity of brain , on the strength of a series of formal

mathematical limitations they cannot be effectively used for the

solution to the problem of the operationa l monitoring of the level of

operator ’s effect iveness.

Deficiency/lacks of cross—correlation analysis are: the
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disturbance/breakdown of hypothesis about the stationary

character/nature of electroencephalogram, the low effectiveness of

the t ime/temporary per m ission of the para meters of the current

correlative functions and the complexity of the realization ot the

algor ithms of the multidimensional operationa l cross—correlati on

analysis, since for obtaining the matrix /die of the coefficients of

cross correlation it is necessary to ensure storage discrete

coordinates of the corresponding time/t emporary samples EEG .

p

This method turns out to be espec ially bulky and difficult to

realize if necessary for perfecting multidimensional for frequency

domain processes, which is bonded w i t h  t h e  need of o b t a i n i n g  t h e

multidimensional matrix/dies of the coeff icients of cross

correlation.

The disregari of properties EEG in frequency domain leads to the

loss of that part of the information , which characterizes the

extra polating function s of brain. Statistical structure EEG it can be

investigated with the aid of the method s of nonlinear autocorrelation

analysis. The method in question turns out to be more adeq uate the

ph ysiological model of brain , since it considers time/temporary and

frequency properties EEG and it possesses the higher degree of t~ -~

time/temporary permission of the statistical parameters. At this

method can, in particular, be estimated the degree of the nonlinea r
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distortions of the biopotentials between the sect ions of the working

brain. In this case the model of the brai n is presented in the torim

of the multidimensiona l, nonlinear , synchronous detector, whic h

realizes demodu lation of afferent informa tion flow and time/temporary

selection of the signals, correlated with the frequency parame ters ot

the codes of dynamic stereotype. Separate neuron ensemble presents

the nonlinea r circuit , which converts statistic structure FEG , that

enters its entrance.

The selective notations of biopotentials, recorded in the

di fferent section s of cranial integument, are examined in the form of

the signals, observed in the output/y ield of the multi dimensional

detector, wh ich consists of the totality of neuro n ensembles, it will

be conditioned by the time/temporary dependence of their

characterist ics of nonlinearity.

The representation of the tile/temporary dependence of the

ch aracteristics of the nonlinearity of neuron ensembles corresponds

to the physiological phenomenon of the parabiotic reaction of the

nerve tissues, consisting in nonlinear character/nature reacti on to

input signals. To the determined form/species of the char3cteristics

of the nonlinearity of structural detectors at one level or the other

of operator’s mental stress will correspond statistic structure

determined type ERG .

-
~~~~ 
- -- . - - - — -
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Thus, the task of the establishment of the cross correlation

be tween  t i m e/ t e m p o r a r y  samples PEG of dif f e ren t  r emova l/d ive r s ions,

typical for cross- correlation perfecting, in the case of n o n l i n e a r

ati tocorrelation analysis is reduced to the development/detecti on of

the Structural sections of brain , which are charact erized by the

dete r m i n e d  degree of exc i t a t ion .

Page 158.

During the solution to the problem of the operational monitoring of

reliability level of brain can be assig red the threshold value s of

the excited level of neuron ensembles in the removal/diversion s being

investigat ed for the different sections of the frequency spectrum

PEG.

During the analysis of encephalogram was assumed its essential

transiency, bonded with a change of the cha racteristics of the

ncnlinearity of neuron ensembles both in time/temporary and in

frequency domain.

The algorithms of perfecting the selective realizations ?.EG in

th e electronic computer “m—20 ” provided for the execution of
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surgeries of multichannel centering of PEG (12 canals) for the

purpose of the liberation/excretion 4uasi —stationary component , the

calculations of the coefficients of excess and asymmetry centered

component for the operationa l checking of the hypothesis of the

norma l distribution of the filtered components, the calculation of

the autocorre].ation functions of centered PEG the calculation of the

correlative multipole moments .

As the initial data were utilized EEG, reccrded at installation

“Alvar” on six removal/diversions from the fronta l

front/leading—tempora l and temporal—postcra nial symmetrica l ranges of

hemisphe res. The typical scheme ot remova l/diversions is given in

Pig. 1. About each removal/diversion are give n indices which

characterize the dispe rsion of biopotentials into the initial and

final stages of experiment. Despite the fact that in the process of

experiment is observed the redistribution of power PEG among separate

removal/diversions , the total level of the dispersion of the centers

of left and the right of the hemispheres of brain turns out to be

different (above for the left hemisphere) into the initial and final

stages of experiment. rsted solved the problem of the selection of

the sequence of the commutations of the photic signal panels of

console whose disconnection occurred according to the completely

determined rule. On the basis of experiment was developed the

algorithm of operations, by which in short time assured the

0
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disconnection Of all Signal panels.

Notation PEG conducted at the initia l moment of work on console

and at the end of the experiment after 2 hours of the strained

activity of tested. The final goal of statistical analysis was the

determination of the relative parameters, characterizing a change in

the nonlinea r properties of the sections of brain against the

background of long running.

As the basis of the subsequent statistical analysis was embedded

the hypothesis about the fact that the acceptable reliability level

the operat ion of brain during execution by the tested of t ypical

logical task can be back in the form of the matrix /die of the

relative parameters of the nonlinearity of the sections of brain on

the different phases of its work . The investigation of the

character istics of nonlinearity conduct ed in 12 frequency canals for

cen t ered component EEG , obta ined on the  basis  of the

relationship/ratio of the form/species

~ (e) = 
- - 

- 

- 

- 0)

where Sr , — integral operat or of the current.

ç ~( r ) d r.

— -~~~~~~. - - - .  -
Sat - ~~~~
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Pig. 1. The distribution of the centers of electric activity in brain

according to the indicator of the dispers ion of biopotentials in the

symmetrical. zones of left and the right of hemispheres 1, 2 —

f r o n t o t e m p o r a l ;  3, 4 — lower—tempora l ;  5, 6 — the temporoparietal

removal/d iversions, which correspond to the tertiary and secondary

fields of brain, bonded with mental work; numerator is a beginning of

experiment ; denominator — the end of the experiment. As the indicator

of effectiveness is examined the product .2 , of dispersion by an
interval of corrclat~~~n EEG of the corresponding removal/diversion .

~

- - - - - ---—_______
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Page 159.

The parameters of smoothing T- are selec~ ed on th~ b a sj ~- ot t fle

requirement of stability (1) of the filte r~~1 coapon~ nts . The nassban~1

(the £—th) of the centeL-ing canal (in I~z) is detetmined by ~ ht~
expre ssion

2.~f,== O.36i,

where i — the n u m b e r  of canal .

The selection of the optimum canals of centering cOnducts O~ the

criterion of the m i n i m u m  of the dispersion of correlative tunc tion in

the appr opriate band of f i l t r a t i on  (canal of cen te r ing ) .
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Nultichannel correlative analysis turns out to be adequate the

unsteady model PEG , in the tore the  t i m e  func t ion  in ques t ion , wh ich

presents the mixture of almost periodic components with broa dband

fluctuating disturbance. In this case it is assumed that the

mathematical model EEC can be represented in the form of unsteady

random function with the generalized a—ni. by res idue/rema inders.

Investigation PEG conducted in the frequency band from 0. 36 to

4. 32 Hz. The cor re la t ive  f u n c t i o n  of centered compon ent  ~~(E) at the

output/yield of neuron ensemble with the characteristic of

non l inea r i t y  y = g (x) is determined by the  expression of the

form/species

I?~~( r )  - r  ~~ (I ‘k! ~h~ R~ ( t) ,  ( d)
k—u

where — the au tocor re la t ion  f u n c t i o n  of cent ered EEC at the

output/yield of neuron ensemble.

The charac te r i s t i c  of the  n o n l i n e a r i t y  of neuron ensemble  can

take the su f f i c i en t ly  form , being subordinated in this case to

condi t ion g (x) = 0 with x < 0. In the  case of x > 0 K a u f m a n ,  Roberts
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(1965) they shoved that the coefficients hk are determined by the

expression

= ~~~~~~~~~~~ ~
--

~~
— (1 (i) . ( 4)

r where C is an ou t l ine of the integrat ion.

Funct ion  f (ia) is obtained by means of Laplace transf orm from

function g (x).

~~ ‘dv. -

The interval of the correlation of process at the output/yield

of neuron ensemble is determined from the formula

~ 
\ R.- (t)l ~~fT.
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Page 160.

since the series, which consist of the coetficients of the

form/species

= ‘~ qk ~
-- R, (v) ~ dy .

rapidly and absolutely converge, the right side of expression (6) 
can

be replaced with larger value an d obtained inequa lity in the fo rm

¶~~ ~~qM. 
t7~

k—’ k=o

- . .‘-- - - ——
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The acco.plished in this case error is not very great and it is

possible to approxim ately count:

qk• (7)
k—u ~‘~~n

Coefficients q~ 
are called the absolute covariances of k order.

We utilized the alg~~ithms of the calcu lation q~ to the  t e n t h  order.

Figure 2 gives plotted function qk=F (k). Dotted line

plotted/applied the approximating curve, determined by the expression

of the form/species

. q, \k— 1
~~(k) —~d-~--j .

In the case q 3/g2 < 1 approximately let us pre sent the sum of the

serie s
( 9)

h—b q2q1 —q~

--

L - ~~~~~- - - ~~~~~~~~~~~ — -
~~~~~~~~~~ 
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Subst ituting ex pression (9) in (7) . we ha ve respectivel y

v;Nx~~~~~qI (_  ~)~~~ *k . 1
q-1q~ — q 3 k—o

The anal ysis of the results, obtained during calculation on EVil

f computer ] of the first ten ccva riances Qk PEG the

calculations, made b y formula (9), shOVS that the relative err or does

not exceed 3o/o.

When using relationship/r atio (10) considerably is decrea sed the

volume of reckoning surgeries on computer , since for the realization

of the correspon~Iing algorithm is required to know the first three

the absolute covariances.

- ~—. ~~~~~~~~~~~~~~~ 4
- - - - - 

—~~~--- ~~-~~~ -- -
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jn actuality for the examination Of the nonlinear

characteristics of the brain between separate removal/diversions it

is possible to be restricted to the calculation of the relative

indicators of the form/species

N,1=~~1. (II)

Index I cor responds  to the initial momen t of wor k on console , IL

r — the end of the experiment. Coefficients N,1 are calculated for all

possible combinations of communication/connecticn between the neuron

ensembles of the remov al/diversions PEG being investigate~1. Is

calculated the matrix/die of coefficients N~, for the stationary
q~ -components centered component PEG. J2

28

2~

20 \

~~K

12

8
\

\4 N
N

I I I I I I I I
S ‘1 6 8 10K

- _ _-
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Fig. 2. The curve/graph of the absolute covariances : 1 — i t  is

simula ted  on computer ;  2. app rox ima te .

Page 161.

With consideration of the assumption about the fact that the

function *k (t) , and t h e  expression

q~ ( 1)

q_ ( t) q3 ( t )  —— q~(l)

slowly change  in compar i son  wi th  q2 ( t )  , expression (11) tak es the

form
T

= —~~-~~~~~: — -- , ( 12)
T 1 q .

Thus, for the qualitative examinatio n of the nonlinea r

properties of brain it is possible to use expression (12) and to

__________



DOC = 77000254 PAGE 3.~-
-

perform the calculation of the absolute covariances of the second

order. Is given below the table of the re lative indicators of

nonlinearity, calculated for the canal of centering wit h band 2t~4 =

4.32 Hz.

Characteristic is the sharply pronounced level of relative

nonlinear distort ions PEG between the various sections of brain ,

which confirms hypothesis about the applicability of the model of

multidimensional detector.

However , if the data of the analysis of the level of the

nonli near distortions of biopotentials at the out put/yield of one

canal of center ing make it possible to judge the statistical

properties PEG in time domain , then for jud ging about  t h e  dependence

of t h e  cha racter is t ics  of n o n l i n e a r i t y  in the d i f f e r e n t  sections of

frequency spectrum of PEG it is necessary to perfor m the calcu lation

of multidimensional conditiona l probability. 
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~ 1

1 2 3  4’ 5~~0

\
-F-

-2
~n P

€ 1 )

0,014:) 0,0672 0,0332 0 0725 0,0405

i~~~~~H k l i_ ___L~~~‘,0346 ‘,7’~. 2,-S 0,73’ ,04 i’ ,485 (1 ,85
I I , 7 ) p U  2.55 (‘,77 1.1 b I ,.3t

4 , 7 ~,42 2 ,1) 2 ( 1 .95 1 ,6h
-~ I I , 7:I 2.14)) )),7S~ 1 , 11 ‘~~~~~~

‘‘ ‘‘7 3. ! S i , 0~ 1 35 0 ‘‘28 I I I
1 .82 ,~~~ 1 ,79’ 0,37

Pi g. 3. a cha nge of t h e  cond i t i onal  p r o b a b i l i t y  P(V 1
~ the relat ive

indicators of the nonlinearity of brai n de~ €nding on the numbe r of

canals

Table. Relative indicators of the nonlinearit y of brain for component

FI G in the band of analy sis 4. 314 Hz.

The note: by index j is designa ted the nuater of thø

r..oval/diversiOfl, which Corresponds to the fina l stage f

J”TD—~ D(R~~)T- -25~4-77
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exper im en t ;  i — to the beg inn ing  of e x p e r i m e n t .  By t u r n s t i l e  a re

noted the results, corresponding wit h 100/0 accur acy to the ident ical

levels of the relative nonlinear diStOrtions of biopotentials. The

level of nonlinea r distortions in the case in question is equal

to 0.7—0.8.

Ke: (1). s.

Page 162.

( N ~1)
Figure 3 on logarithmic scale gives the dependence of probability n’~
on the number of canals 1.

The da ta of Fij. 3 show that there is determ ined corre lation

be tween  t h e  le vels of n o n l i n e a r  dist or t ions  E E G in the  d i f f e ren t

section~ of the frequency spectrum . a change in the number of

struc tura l coamunication/connections with the ident ical level of

nonlinearity changes on logarithmi c scale linearly depen~ing on the

numbe r of centering canals 7. Here interesting is the experimentally

revea l/det ect/exposed fact of the l inear character /nature of change

in the logarith mic scale of communication/connection between the

relat ive indicators of the nonlinearity of brain in the different

sections of the frequency spectrum PEG.

FTD—ID(RS)T— - 25L$—77
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The presence between the statistical parameters PEG of

corre lation in frequency domain conditions the high stability of the

dynamic functioning of those local structures of brain , sync hr onou s

excitation of which realizes t h e  d e t e r m i n e d  algor i th ,  of opera t ion

(dynamic stereotype).

The p rope r t ies  of the operat ionally comput ed functions lnP can

be used for the checking of the level of operator ’s mental stress in

t h e  sys tem of “ person and au t o m a t ”  d u r i n g  the execu t ion  of surger ies ,

bonded with the 11~~t~ rmine d stereotypical nature of the operations.

Ij ,tJi j~ ~- 1 A/ ,~~~~~~j
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